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(54) SENSOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sensor device having a detection 
circuit capable of simultaneously realizing a high sensitivity and a wide dynamic 
range. 

SOLUTION: The sensor device includes a sensor array in which infrared ray 
sensors are arrayed and the detection circuit connected to an output signal line 
y of the sensor array. The detection circuit includes a capacitor C2 having a 
charging circuit which is selectively driven, a sense amplifier circuit which 
detects and amplifies a change in sensor current flowing to the output signal line 
y, a current— to-voltage conversion circuit which converts the output current 
from the sense amplifier circuit into a voltage, a discharging circuit which is 
controlled by the output voltage of the current-to-voltage conversion circuit to 
discharge the capacitor C2, and an output circuit which outputs the terminal 
voltage of the capacitor C2. 
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m i o& in 2 ©si *«*fc««saaHi8r* r > 

@SSi, 10 

nria»i©*flSR-?-*^Lr, luian>r>if 

<t, 

Mi B =1 > 7 s <fc«T8B» 2 ©aW/WtHB i CDR8© -/ 
-F<DWfctc»-3l>T. Uffi«ise--W^ftHI8*«l8P 
rS«W@B<fc. 

trail. 

[«3#S3 1 -BffiB"b>*7 >^i»*, SufB*fe>1fT U 

X*<b, 30 
«BB»2<D«BEfty-b«:«W4-te>^fflMOS F*> 

flffiEWSRSSlIBM:, fliiB-fe>*JtJMO S F v £ 

<oYi"< >tc«»s nfc* i comssaa^Bf f ^ >s*x * 

fyfBJfl 1 ©*if£8B:ftW F 7 £ i^C^7 U> F 5 9 

HlBtLTfilfliU *©FU-f>*IWBW2©Ri"r 

5»2©iis« : f*w , rsct, 40 

£ f 1 Xtt 2 IBig<D-fe 

im^mA ] MiBm2cDm^^«, f>w 

e,n/cf 1 ©NMO S h 7 >^X ^ i , CCD 
SSKDNMOS h^>i?X^<b^Jffi»SnrBJSB3> 

nmos h^>^*4**-raci*««ir*Bi* 



B*flteJSU Mf2»2<30«BE*s^-^«:«»&3ns»2 
«TS2««g<ES60B«. «HB®2 4V<-f#-5 F5>^* 

«$ti/cIlONM0S F^>^X*£> 
S&BESIONMOS h7>^$OKWMCgi$ 
n, mffEfff 1 ©WfciKftffif F ^ >W * i WK«8WB£ 

^ss^m/sr 2 ottaattff f ^ >y ^ * t , 

OTB«*-«Baa)HIB«, fulBflKDNMOS F^> 

^a^T &»«3B 1 X«21B«0-fe>^KS, 
[»*B 6 ] MfBfft 2 OftSBR^ tt, iS®^- F >f 
7^m6n^2QNMOah7>^^i, 
^2CDNMOS F^>^*£±^J&tt3ft^fFtB:a> 

nmos b7>i>zztzm-?z>tt*wm£'?&n& 

[»«3B7 ] aires* 1 c7)am/^mmB«, 
«igaftisiB©a^Jc<fc 0 F*nH»8 naftwti/ 

[»*3a8] ©5sw^tsxmt^w^bs^au, 

fTBBi2>*TU^©«fiB««m#CCS^< ffittflEEKlJ: 
OIKttb, MIBri>f r >ifcDm^^Scm-r^X^SuiB^ 
>^>^^m#^^m-r^H 1 OB«/*«HBi. 

Mia^>x>iftc^M^mT6X«iufB^>'r>if^ 
^>m#«:am-r^m2©am/^iiB<!:, 

IB^>r r >^<b fTIB» 2 cD»m/^^0B <b CDf^cO J 



Btriam 1 (Djwi/%*iiBtc <t ^ttixtmsn/c 
- F*ffli^c^ii«^>ifT?*sc<b*«»i-raii* 

[K^Sl 0] f»B-fe>*«, DNAT'O-T'i^D 
NAi 01^ fc^BaBCC J: ^> ttttt^DNAt 
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[000 1 ] 
[0 00 2] 

^c»B-r&»^ iksionetd (Noi se 

Equivalent Temperature Di 
f f erence) i3 0KSfiO^t5^l/>P 

[0 0 0 3] !^^^>1f7WfcJ:, 5xya>WRfc« 

i.o. o. 0.4. ] *f«: n ffii* snfciswHBtt, . *>imn 

y^*-F<ffltt**Jb#S#S. C036¥U>XtUt 

n^> 0 «fcB8 - 1 2 MmrSil^9 0%, Fffi 

1 . 0 <DG e U>X*JBlr>fcii^ ®ft<D§ISag# 5 i 
K^itLtcW&OZJ*- F<DM&±mt, (S1X10 
- 3K iitci. y--f*-F«. 3£«»««:<t0— JEWISH 
ffift£<J;5«:Ig»£ft£o jf-Y *-FK«n*«aBBflE 
Jtt. SSTOM&t L/T, J = Js (e< v/kT - 
1) , Js=T 3fT/2 xexp (-Eg/kT) 
e>n& 0 ccr, ktt#;U'>v>3BK % Eg«wn> 40 

> F * * * ?\ r «3f 5e©5E»r * £ ■ 
[0 0 0 5] y-f*-F*s«flLb*-r*Ci-C, #>f* 
-FOWEPTFVf ttfiTT*. 8ffliK3l&RU 
ic#J*- FOl K©±JWc»r*«B»TVf «B2 
OmV/Kt?*Si«. CCDtt, 
M#3 0KJJFr*&* *EI»T&br0. 6 18m 

[0 0 0 6 ] 86fe©sKoy-*a*»ai 
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[0 00 7] 

[RWfflKUJc^triWBl **M8«, ±iB*1#ft 
[0 00 8] 

[0 0 0 9] 1 ©ftStt, WUKtt4tJK« 

»l©BKHmr5*l©WSft* tME*2©gHC*2 

** i ©*EE«c«ftr **»-*BaaiH*i * 
tsioy&ffiirFt* ftwu tnE*i©*E«:»-5i» 

ISftSWTSXteltJEa >r>t^S^Slt^I 1 

©&m/^mi§i3S i , «riB* i ©sc*/3&«[§ib&k: jt a- 

a* -r a mttmm t ft jmit a c t ft khk t * z *fe > 

[o o i o] tt*s, Hoia«i*3issasii»», ifttsftfcfj 
Emsaft-^its-^T, fuiam 1 ©accmsw** 1 © 

*»£. tWE*2©S«:*2©«*iUr«3S, 1E9. 

[0011] **W©*2CE>»jS«:. «BffiW^fc«X« 
{t^J^fc§ft*%EBU *JWl**U*r**:/1we 

iBn >7 r >^©mMftS^T^x^fB^ >x >if ccm 
Mft?sm-ra*i©JS:m/^miHisst, ffSBn>f*>u- 

£®2©]ftm/^m[Hl^i, mffB^>f r >^<bWfBm2 

©Bcm/^miiissi^ra©^- F©^i{4tcs^^-c, nr 
EK**ffi*««rr4iwaiiaB<t. mria^i©^^/^ 

kft ta*r h H5*!hik <b ft*«*r ^ci ««« <t r 

[0 0 12] c©J:9a*SBc<fcfttf. J»«flCiJE«r^ 

>it^sftS^-r a c * a. 

[0013] 

[AQ©|Qt©^lB] tiT> *^0^©^fef^ftSMCC 



(4) 

5 

c o o 1 4 1 a 1 xmrnvBrnncmz^vrnm 

fttt OBttilfO xCcSBftSh. * V- Fttflft»<D»M 
[ 0 0 1 5 ] H 2 tt. C©3S»OB«©#?Mft-fe>^» 10 
ab&o H3«, H2©ni-nr KffiS"C*>&o H5^o 
>ffig-l 0±«c % ,£B§t2 0 *te^T*SK««:-S»sn 

v n >@ $ tixwrnmntm <* *i/c # -r * - f 

1 8a>6fc£*»«^S^£*.U *©±«5CJiHBftl» 
KtbKl 9 b<DSSIg^6^€»^miRiRB 1 9 *#T 

20 

[0016] *mKWi<Dfc9m^ 1 iS^il^^ 
tT9fT. #HBR«12. 13 (HlttHttttx. ffl^ft 
^R-ytcSftJE-TS) !^«SSn/c, SCI OKiB5£3*i 

351 l.ijS«W»-fe>1f l©IBta»l/r#j«(l-fe>1f- 1 
**ffltt»t?3tm"*fcft«:. 30»tr-A 14, 15 

A14, 1 5tt, lWW42>*l©y^*-FO«»* 

1 1 onmmtRU 1 2,13 icsa** 4./c«>o« 
^waiie. 1 7 3WMasnr^4. . 30 

[OOlTVHltt. Kl^^cCtil/Tl/^O-o© 

V9-TU-f©Ha«:JBfig3nS. Sia&«x*iBKri"& F 
a? " ffixt) s ft & 2 &<DC MO S -f £ 0 ' 

©BS^ >*f>1tC 2 CDm#^fem$ C <b(C <fc o 

SO*fe>^T>^lHlK3 l3MR»6hn>*. ^>XT 
>^@B3 Hi, ffl*«#«y«:SSS«snfcfiWNMO 

MN 0 KU: 0 HlAi^y^N 1 fc»6ft*WE* 
^Uitl)-fe>^fflNMOS h7>^X^MN 194Wt 5C 
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&„ MNMOSb7>^^MN0tt V-X#3$Ja 
Sft, b«cH5E©^-fTXGL l*"M.&ivC54B 

TS^N 1 fctt, *fe >if 1 <D**4 K<D«EE»TV f 
NMOS h7>^^MN 

[00 19] NMOS F7>^X^MN10Pl/^>i 

i^MPMOS F7>^MP l^iwenti^o 

NMOSh7>^^MNl'(Dy-^ NMOSF^ 

4«?HAMP«:8»8hW8. -fe>^«lfP*«* » 
^HAMP.WBIiaS. t>XlNMOSF7>^ 
JfMNloy-HB^NZiFU-fXDBW:^ ffiT-N 

2 * BEE &tSJfflt£/£ U r 5 fiettffi $ # & tc&co 

NMOS h7>yx^MN3«W6^U^o 
[0 02 0] •fe>^T>^H»3 KDfflAljgl 1*» 
EEfc^T&fc&fc:, PMOSb7>^»MP 
JC^7l/> F 5^H3B*1»J£*SPMOS h^>^X£ 
MP2*«*fc«»-*BES*HB3 20iRtt&tvCl> 
£ e PMO S h 7>i^X^MP 2 © F 1/^ >i«T 
(DUB fcte. ^©NMOS F7>^^MN 1 1, MN 
1 2*sj£J»3ft"Or>5. ~^(DNMOS F7>yX^M 
Nl l©y-FCCttHS<D^>fT^*E.GL 3*s^*6 
ft. — ^CDNMOS F 7>^^MN 1 2©y- F 
fctt. g^r2>7 r >^C2CD^N4<DmiE^!li®^n 

[0 02 1 ] PMOS b7>yx^MP2«, ItlgCOP 
MOS F^>t?X£MPl©«ifel l«Uc®SI 
2*Ht*rr5. PMOSb7>y^*MPl, MP 2 <0 
Tt«3&SH&-C**i#, 11 = 1 2"C**. CtDiiSl 2 
NMOS F7>^X^MN 11, MN 1 2<D^># 

^^>xtcj£Dr-€*n-en, 121. 1 2 2 <t u-c^sss 

3CC«, NMOS h7>^^MN 11. MN 1 2&C<£ 
£»«3I#&*1I&#£, PMOSF7>^^MP2© 
tttt>»fcl 2(cJ:0»*S«E^#&naciCcas. 

[0022] com^-msmm^sz^M^N 

3tcy-F^i^n/cNMOS F7>^^MN1 3 

3«ltt^ e NMOSF7>^^MN13(DV 

?NMOS h^>^X^MN4^r^Ur^n>-7 r >1f 
C2CD« : fN4CCg3»Sn-Cir^. 
[0 023] 3>f s >*C2(DS^-N4©«E*aX0tH 
T/c«?)Ccffl*HB3 4^KW6tir^S. Hl*HB3 4 
tt. F^SKX>f -^NMOS h7>^^MN6 
^ It^N 4 tcgi$ n/cNMO S F 7 
- N8i, C*l«:iteW»J»Stl^:NM6S F"7>i^^^M 



*MN8'©y- MCtt, y-fe-;hfflNMOS>7>^ 
*MN7#g&K3*rt:^S. 

[ 0 0 2 4 1' ■*-fe>1f SROttff < l^^W 

3 3 tmmrzwfc 1 3 *fi^«iffli-c*£. & 5^0 

[0 0 2 6] AttWtt:. H 1 0-**T^OlgS&^x 

©WJt 0T, SSTVRST, HAMPW»l/^Mca 
0, NMOSh7>^X^NM5^J:0iS3>f>^ 

c2#«evrsk:3E« (u-fey h) 3n&„ ^>-r> 

HAMP4WU^;WC^0fcS*, S7-VFB. HA 
SELl^U^tC^S (B$£0tl). CtlCC<fc9, 
NMOSh7>^^MN2^UT > t>XiNMO 
S F7>^X^MN lOV-^^ff^n, Fl/^>^ 
«jS«EVDDitt< SrfflEU |eJB#k:NMOS 30 
^X*MN3fc±0^-F^N2fc3fc*3*lS. 
[0 0 27]^lt, HAMP, VFB, HAS ELI 
tffiU^KRSfc, NMOSF7>^^MN2, M 

5£3 titcimw P - > ^fc ft -fe > Xffl NM O 
S hvV^^MN i<DV-*4>*-:7>fc:ft£ (B#M 
t 2) o fiPfe, *fe>XfflNMOS h7>^X^MN 1 

[0 0 2 8 ] *?\ Mff'VRST, HAS E 40 

■"<;wcft*) (BSSBt 3) v *i>o«*rr "vu^xr as 

iSU^;K EHSfcififf-HA S E L 1 fcKW-^UCft* 
(B#8!It4). cn^cfc«9, ^^>7 :: >^C2CDW^ 
<D*WMTto*l. |p}B#^K^fflNMOS h<7>^X£M 
N rS&Wm^ >7=>^C 2 CDS^-N 4 CCgftS *V * 
>XfflNMOS h7>^^MN 1 liv-xsWfiifisn 
•CSttOCftS. NMOS b7>^»MN IflSffiteffcS 

So 

[0 0 29] -fe>1f 1 ©ffl^mS^ I 0 \* s NMO Sh7 50 
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Vf« % *§^>^>1fC 1 ^Lti2>^fflNMO S 

F7>^*mn h^N2«:^^nSo y 

-fffl^N20]OT8SlE^V r e f it^i, -fe> 

[0030] ^ it, -fe>^r>^08S3 im 

FS^N2G>«ESfl:fc:<fc*K -fe>XfflNMOSF7> 
^XJfMN l(Cj«tiS*«^ I 1+AI ltcmtt 
5 B fi^<^l5ieSiMftO, -fe>XfflNMOSh7>^ 
^MNl(DFU^>(Ctt % ljf*MPMOSh7>^ 
X*MP 1 C<D-fe^T>^0B83 1"C 

NMO S h 7>^*MN 1 O F U-f >^«KH 

[0 0 3 1 ] «»-«SHWaB3 2'C», PMOSF 
7>^^MP r©««£E3ftL/c«iftI 2+AI2^ 
PMO-S F5>^*MP20C<tO«l&Stl4^&, « 
TN3K:«:e:<D«ift£* NMOSh7>^X^MNl 
1. MN 1 2<DfflKr»*S«EV2 3&J»6nS. 
TC<D^EEV2&C<fcDftfcm[§]Sg3 3<DNMOS h^>^ 
**MN 1 3 3&siH&Sft* ff3>f>1fC20» 
t>LTC^NMOS F7>S?*#MN4€r^U NM 

os h7>^MN i 3Ro*ffi6iR^urscmsn 

So 

[0 0 3 2 ] ScmHS§3 3CDScmm?£ I 3 tt, 3 
CDmEV (N3) Stf3>7 s >irC2©S^N4<Z>«E 

R«c«t4{a?ttt^ri, i5 (a) % 5 <b) OJ: 

^ccfts. ^5 (a) miZR&m^fr&ftit+ft'^ 

$\*>m£-C&*)* 05 (b) rafi!SR#+#*#^»& 
r£>£ 0 ffitaR3&sftH^*^t«+»/hSl^»^«. V 
(N3) *^J-Z±OXWcm&fcl 3<0»fcttH"5 
(a) ©J:5ft«»*SW. COJg^ Hz>1M#ffitt 
StiTOS^Jt 4- t 5 CDr H lQn>-r>-tf C 2 com^ 

jHEfbAQi. aq2«, mmmwLi s-^mmt 

»«:Bft6ttlr^ 

[0 0 3 3 ] cn^ut, ffifiiR*s+»K:^:*ir>»^ 
H5 (b) CC5rj-<fc5K:, &cM%I 3©^ffc# 
■B&fCftO, ££T-N3©HJEV (N3) <L«WS^ffcA 

Qfc«aaweccfts. hk, ssh?-N4©mHV3«, v 

3 = VRS-AQ/C-C-^x6tl5/ca?), ffi^N4(Di 

^fiU^C/l/tCfto/ca, "Hb^^" #5^u-<;WCft 
^Ci^c^O, NMOSh7>^^MN6 4^U ffi 

[0 0 3 4] "Hl/^^" tt, 7K^7tau> J X£QtH 
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[0 0 3 5 ]-C<D«fc©*«fcJ:g#-f*-3 **u>s* 
#2fc#3ft£®Etl^ SOiOtft*. -fe>^NMO 
S h 7>^X^MN 1 tt % c©*J6©j&«g>»£\ as 
3>^>*C2*1W*T, «as^«PMO-S h*> 10 
PX*MPl^»tt3ht, -fe>^r>^lslB3 1*« 
Sltl^o ^ot-fe>X7>^@IS3 im n>7= 

#U>h 5^-&c«fc*) I 2iLT3f-3tiWi MN 
1 l*ffl^fc««-«BSaftHB3 2K:J:»)MN 1 3<D 
y-FSEEVg&c^tfe3*rC, cntcJ:?)fiMIHffi3 3 
aWWl&StiS. Stfg|ElB3 3(DttmjtI 3«, AftH 
BE£JffiSRK:«fc»)ifc*4*^ Vg=V2 <N3©*f-« 
IE) -Rx I 3-C^f>n^ CCfcftRtt, (I2(C 20 
tifflhtc) V2<D«tt©J*tft«Cft»«:i«lHir*«» 
I 3*»«*S«te***!3. C*ifc««tt*ft<:rsiS 
Mitt*, tot, |£t*A*«BEimrtH*«E*ittl 
Wfcaffc-TSCifc&g, y^3**U>i?#»l*3 

[0036] ^WKJ&JBCcftS-fe^^Kartt, 
* u> h = ^-*flSi»te«»-«Ba»HB3 2 9 
f#e>ft3Hffi, RtfffiiaR«:J:r>r x j6&mn«I 3#» 

#<^*'Cift<i2>*ffl*©IR»tt«:filJiS**Ct 30 

[0 0 3 7 ] 3 e>fc:, 3ttart««:i»t* vi«atr 

«8fe-mff^ftiaB3 2CDNMOS b^>i^X£M 
Nl lfcffiKl/fcNMOS h7>^^MN 1 2*. .« 

4©«E*sfiTt5i, NMOS h^>>>X£MN 1 2 

cn««3 3tcj:4=»>7 :r >ifC2<DScmm 

2©^N4*+»«:fi^U^l'*-CfiT3^SCi3^ 

[0 03 8] ^ HlCCte^r, 3>7*>1fC2<DiS 
^N4©«EE#fiT0fc£#R:* ^'IfflNMOS 

«8fe-«BE^!fellB3 20NMOS h^>^*£M 
N 1 KCfitSU/cNMOS h7>^X^MN 1 2#, £g 5C 
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^•N4CD«BEi6T*SniSrS«Sr* , r*. ftfN4©.« 
E*s<STT-5ifc. NMOSh7>^X^MN12©3> 
^^>X«TL, S^N3<Dm]E£-h#3i*£o C 
ftraft»HB3 3(C < fc*r3>r : >^C2CDiE!cmm^^ 
SnStt, »T-N4 0>«EfiTSr»DiS-r4*lfiIK:»<. £ 

ncc<fc9. is^A^miE<D^r*>ri>7 :J >ifC2<Dffi 

M8M*3ttfcl«©#4*-F* : BFU Cti*JfT?UWl 
Kx. y<0SftaSCCE«3ftS. #-f*-K©T->-F 
t*> -#<DiMtRJiS (UNI) xKJg£l3ft, *V-Ftt 

[0 04 0 ] ggtb&xCCB. li^Sl/PX»©ffiA 

ft. BtRBSfcPMOS h 7 >^^MP 1 0 2&tJ;9-fe 
>1f 1 fc«***fla&3*i&. a*«#«y ©Shf-N 1 
tt, NMO S h 7>^X$MN 0 *3 
iFN l^Jg^3>7 r >ifC l*^Ur*fflHB3©H2> 
^iNMOS h7>^^MN lcoy-htcgi^ti 
& 0 t>XfflNMOSh7>^fMNHt -feVlfffi 

*fr5. c<D^a^>7 :: >ifC2<Damk:cl:*mi^{i: 
NMOS h7>^X^MN8, MN.9*>6ftS«EE 
7^7-CHlAS o u t iLTSKOffi-f <£5fcttoTt> 

So 

[004 i ] mt(c»»fl%ttHr&&. 42>*i© 

3fflERK:5fe££fev fS3>f>1/-C2K:^ NMOSh7 

ft&o NMOSh7>^*MN3, MN2£# 

>KlUt, -feVXJBNMOS h7>^XMN 1©V- 
X UlST- HAMP* 6IE*EE*#*.T . -b > *»NM O 
S F7>^X5fMN 10>y-F*^«Utea, ^<Of- 

SF7>^^MN1^ 5 ffi«ttft* h 

[0042] C©tt«'C'fe>lM*WJl3tl5i, 

FOmffiBTV f «:*fj£ur, -fe>XfflNMOS h 
7>^X^MN lCDy-h«EVg^^b-r* d NMO 
S h^>^^^MN44*>CCTS<k, t>XfNMO 
S h7>^^MN 1 fccfc^fi^T^lf 2*sfi!cm3 
ft; m&{ST-r*o tot^>f>1tC2K:Sofcl# 

So 

[0043]I7tt, H6CC^L/)fcfie3fe©'fe>^Sia© 
i -fe>XfflNMOS h7>^X^MN 1 (DA#WEV i n 
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t. iS^>f>ltC20ia^lEVou tODM^H 

« (A^JHEV i n#/h3l>««> T?tt, SS«fi< ft 
■5tM e *fc, A*«E3WB<as<fc. tti^HEVo 

[0 044] £Ud*^fcfi6*0 -fe >1M8K i 44gWftft 10 
[00451 11 £t*. >7 r >^C 2 OftttMK 

Hfc£ N -fe>XfflNMOS f7>^^MN 1 GCcfcOil® 

(D.fc^CC, i2>XfflNM0SF7>^^MNltt5l 
WttftS-ttTfcO. ^©SfcHlIift I 1 «A#y- HUE 
©«H2iR-C«*S. F©Wffl»TV f CDSEffc 

H**«l'0 0/zVt?*»K A^y- h«E©SEYb*>/h 
-oOt>Xf NMOS h7>^X^MN 1 

[0047] cnctstu 44twimtcffSfe>iratt 
s§3 *©tH*rassi it*. 

^ 6 - Srffl (rtfc*ffi - «BES8MhIBS 3 2 fC <fc K> *ECcS 
83 >f r >^C 2<D§B4BfiT£C <fc##*&*l5o 40 

ma3>7 r >^c2(Dsa^/h$<Tn^. 

OfrU cn-C«A*«l3WB<«cSi:SSCcta**EE 
»lt^^ 0 gfS3>r r >^C2^)SS^ 

*#<-r*i«, m»A*«fflKB*-ciH*«ffi*issis 

[0 04 9] CttfcjtfU 2t*JBB««:«4-fe>-9«« 

-era. *)V^Y $7-*m^tc^i&-m.Km%^3&3 2 

KJ:Df#6ft&1IE, RO'JfitSRtCcfco-C, fifcHHSfc I 5C 
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[oo5o]i2^t §S3>7 ? >itc2^7Lm-r^ 

fieRoaUSHB-Ctt,- S^^>7 i >1fC2^fifcmk:<J:0 

c©y-^iwfi3>f> 

[0 0 5 1 ] CtifcJfU ^»5^t^&^>1f£IS 
KteUT, =2>7 ; >^C2cDSg^N4CDmE^(gTb/c 
*SSNMOS h7>y?*MN50'j-« 

«4t>fiaiTtt, ±^Lfc^cc y-*msscDfgs 

tCfcDiB^N 4 <D«E#{£TT <5<t, NMOSh7>^ 

E^lSStS^-f- F^y «t*OtlriS. 
-f-F^5r^3R<Df¥«KJ:0, ft^HI8S3 3tCcfc^^> 

t^ij-c 2 <Dffimms£«if»n$ sjffn 4 ©iest 

>f s >1fC2©«^N4*+»«Cfil,»V^l'a'rfiTS 

[0 0 5 2] B8tt, ancfc^-fe>x7>7' 
H8S3 10«^^?&b/c5ISS(D^®r*^o CCDSISS 
©JgJBT?«; -fe>^T>^l5lSS3 l{C;U^-7 

(c«i^U x$^^iil/cnpnh7>^^Ql 
tttt ft -5f ift y t C f# 5 n £ -fe > I 0?:1EV0 
Fib"C«W¥TS. CCDh^Vi?^ 
^Ql U> h 5 ^HaK^EM^n p n h^>^ 

tO 0 5 3 ] «H-Sa^JfeIslK3 2«, h^>^X£ 
Q2<D=JU^5?5Ccfc9y- F*J«»Stl5NM0S h 5 

S8KPMOS h7>^^MP2i, V-XflBfcfifif* 
T-<b LrODWS^n/cNMOS f7>^X^MN 1 1 , 
MN 1 2i^« e 

[0 0 54] S/c, C<^JIi©««r«j^jail<D»« 
©cfcSWEWMRNMOS f7>^X^MN0»S 
Ci^c<, 5R?f»A«tcJ:4y>r*- FStt±*fATd 
RIi0*i;S-fe>1>-lK:*jW4y-f*-F«*I 0Of 
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£L,XM*).tiil>X\<>2>. CCDtctb. 1 <D#4*— 

[005 5] C(DSeSfe<DJI5JB<D-b>xr> -^11183 1 

To *Ltco«SI l3W«Bfc-«ESaHaB3 2«:«t- 
oTjlto^©»»iPI«K:«BER:SaftS*ir, 10 

[0056 ] C<DWII<WBJ»DH2>^T>^Htt3 1 fC 
JB^fch*'*-/ h^>5*X*Q 1. Q2tt, *fe> 
t7W <tPJDS^l OK, 19 (a)S^ttH9 

(b) «tMt^Ci«^o H8« % nl^ 

/cpl^<-^12 2, CODpS^-XJf 2 2<D*K3j£ 20 
JC, n4S3l/^^125in4^x$-^I26^ffiS 

[0057] ccstcMliojBtcifc -fe>ifTW 
tit, #^sa»^H2>^ru^*i»5BLfc3&J, c 

« v SI 0B, «A«DNA<D«*««*««ar6DN 

©T, ^(D»S^«»I5 7 7 6 6 7 2^ 
*H1tf*^5 9 7 2 6 9 2 ^ttTOtClftNlKCR 

accssr^j-r s*tr^.tis i 02, iaccstidir&#js 
*si 0 3*#r^. ^4ncE«3ft*-fe>ira* # 
wax*? h 1 04^0, sterns 1 02 tmm 
mmi 0 3 0cmEE^r£ninur, ^p-^hi 0 1 <b# 

MmiRMXf&tyWibftXte*). tftf*DNA*:8STL 

A*«5£*r&c 

[0 0 5 9] J^^WfcB, H 1 1 CC7jrT<fc 5 fc* 
:/»fil 0 l±{Cte0WfcDNA7*a-^ l&ftD 
NA£Tg-pr&£, ttftDNABDNA^a-^iSSiB 

t\ gSjfeSU^X* 1 0 5t*¥ftSl/^» l 0 6 50 
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[006 0] cntCcfcO, aiOOWIIfifix, y© 
jtfOPSSU^X* 1 0 6R:J:0aiRSnS(i^« 

LtcSttsn^tUBBl 0 7-Cfcffl-r-*C£«:J:!K 
ft(*DNA*«&rSC£*JTS*. ^$?«DL^6. 
KD«Sn*HJ****HlX«H8fc?S-r«ai u 

u t&timss 1 0 7 *h 1 air^iH 8 xmm i>tc&&m 
B3 iimao^i-r^c ioc<fc 0 , -mnm&mm&vi 

(Weft*. 

[0 06 1] ttte, ±!BS!J»B»fc:tetr>Ttt. -fe>1M 
EEKT^S^l^rn>7 :r >1^C2«:m?w^^L, SR. 

f r >^C2©GNDm{i&c/ i ;-fe^ h«tt©^t* 

*C NMOS 1 3<DHffl{C<t^r«Ifi8ISn 

&ni& 1 3 ±E»B5tt<D»^ t tsatft ft Kiatn * 

Cite* 9* 3l£«ft*©-fe>1^KK*je«'r4CtW'C 
[0 06 2] feLL. *»9H**«0BlR«:*r?*Bi58Ofc 

t7^n^ «*tfKT«csvr (1) s (2) <dj:9 
[0 0.6 3.] * fc, «SBt»Ji«iitta« 0 

MM* $ n fc«BJ#WH i 0 r « tB $ . 

[0 064] 

[11] BUt *»KOJOI©»l»KJ:**«1«'fe> 
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[0 3] @3(i B 2 ©III- III* ®iMmv$>& 0 

[H5]H5"(a)/ (b)tt, IBtecWgffiOfflcWHlK 
[06] B6«, «0^ttlic»**>*««i:©it«a! 

ab s^^fSte ©ill3aaB*S%Triar ab & o io 
[07] a7tt/06^Lfc3Si«l'fe>^©tB*m 

[0 8] 0 8&j, *»?aof6c!)sa6©jg»K:<fcsafJsiii 

[0 9] 0 9 (a) H8Ccg%-i-H«EHB«:ffllr^ 
9 (b) H8ec^raaJ3£iI8SK:ffl^6ns^-f^ 

[0 1 0 ] 0 1 o«, ^mmommM^m^^m 
&&mm $ d n a >*?©« 0~c& &<> 20 

[01 1 ] 01 1«, 01 O^tDNA-fe^WliJ^ 
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